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(54) [U?fSI|©£*M *«EL56ftS@> ^7tiS7tjlgSBS:t««S**^iS 



(57) [KM] 

«JB*f4*tt*Sffiai-t--S»/hffl« (1 2) 
Sr»ft**tSSJttt«li (ID 
M¥t3*tt^gi:COS^IIAn 1. A n 21$m&mft 
ro#A@ag^Sr^-f-tt^[B]{r*JV>T 0. 0 3*1 (An 
l) T. ^«0Ani;frfa{;:ii:3S-r.3;fr|p]{r:joi,'»T0. 0 3 
~0. 5 (An 2) X'ibZ>mytm%L7 ■< frJ* (1) 
ItfflEL*?- (2) izXZmit* i 5>tC 

[^] E L^S{B5fctS:SL7^^A{^AW-CTAn2 
9 *kh,TStt©fl-*H::«i*.fc < 6. 
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1 

<bOffi#r^lAnl, An235SjS|WB3t:^**:SiH*Sr* 
■f-«l*|Bj^*3t^TO. 0 3*1 (Anl) T\ ^Anl 
Jj\5\fc)g:&~PZ>JjfalZte\,^X 0. 0 3 — 0. 5 (An 
2) ^fc5fi3fe*a:7>r /^^ttfflE L*^«t 

[IS*^2l l fc:*5^t\ fflitWa^-f /^a^s 10 

^OAn 2^f^](7)5 ^/55 0. 5-5 0^^5*f 20 
EL^tm 

1 ~ 5 KiE*<Z>W«E L S r fc 

[fi**l7] if*r5 6^^^T. taELfjtif^) 

ftmRMxi**<DRttwizmyt&xte{iLte^&(o&te < 30 

»ft**3fi« 0 40 
[0 0 0 1 ] 

[0002] 

mm<Dmm ee*, i«ctiEL (^1^ ha;u 
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2 

£|g£: ltffl#$^Tt^c 
[0 0 0 3] L^U*as6>tt*<D#||IEL*3ie*lt-e 

n ^ Lt = 1 / 2 n 2 iCtiSfi^n, -tCOn 
Srfi^l. 6 t-TS fcjjttJSO. 2T2 0%g^cO[±ltt 

Sr ^R*t U T O a: y 5^ ± o mat S * 5 * 

EW^lfDt^M («fBB¥ 6- 1 6 0 8 4 2 
«fBB^ 1 0-3 2 1 3 7 1 4§^«, EMH§¥ 8 -8 3 6 8 

[0 0 0 4] 

*tt^m#a*»c«ixTKj^ft*fliE L^^g^r^ 

[0 0 0 5] 

**Sa*Sr*-t"«l*rR]^*3V^T0. 0 3*1 (An 
1) t\ ^Anl^Cl$f5^^^T0. 0 3 
-0. 5 (An 2) "t?*S«*»a7>f^^Sr^bT*r 
flIE L*^±-63B*Srm»***J: 5^bfc^i«:» 

«*Srffllt-t-SS(rE**E L*#S«a>fefc5r 4:Sr*S 

Tfe Ult M ir £ Bl LT^^sl <t dr -p 5 ®L 

[0 0 0 6] 

[5BHi<z>3!i*] **M(-<t4xtf,.58*«T^j«$iXitE 
L**Sffl*«a7>f/U^JC7JtU, *<OAn2*r|Bl<©iB 
»ffi**raiW««**»a*tbT^K4t*#J: 0^ 

o ^36 1 ^s*t<am -e»« k c c tb h fomyt *cfl§ 

t> Wffi SttTSAteaSSrKk 9 ig bootufE Lfcm*tO« 
££t#o 0 t¥oT**WO*«EL383t3g«(rJ:ntf, 
tiEL iT-lLTM Lfc*SriB*»a7>f /VJ* L 
TSb*J:<ttUtS-a-ar4:^-c# % U^fc-tottlitJttt 

# 6 0 $ e>^«*«a^^/^^jBAix^J:5IBi*ft«l 

So 

[ 0 0 0 7] 
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mmmmmmm-r^^m^^m^m-r^myt^m [oom */h««*»jsE-t-4fc«><ow»t tt^, 

«Ba>bft0, -tO»/h««ta*tt»J!BtOJB*f*MA M*.tf*y «tttfi«<z>jfi-&-ar, *Mfrtt#y^- <h 

TO. 0 3*ffi (Aril) T\ ^^)Anl*(ftll:ESt5 ft 4ftf>*P < -k ^ffl^itT^SiFf^tt^^-f 

*^^T0. 0 3-0. 5 (An2) "CftiM** y ^^S^ffiSS^ft if ^iSSft t 

«3tifca7-f/u^-e, i iass#tt»JiB, ^Mian x tMtt^wn^^^^§ 0 ti 

[0008] mytwc&'7<<'i'j*<Dmm^ CTxtfSfttt [0012] miE^jB^^jcrffift^^j: oiarajtea 

— «^»sa^^swtt^«ixaii!i:ft«-»<z5 11x14 wmmizx. mx&tfv ^—m±(om^x^mw^ 

««)*IIB^»**tS7-<^S:MLfc«, So ft43**tSfe#y^— -Ctttt** 

lSCK#te3a«EirJ:SiiS:ftiEi^te3ffi^aJB^^ffia I^^JBW^^fc^Wt^X^t^T^lc^astts^, 

i"S««^^^s**ftif^Sl:ft*s;^TtT9 - £ *38M^*5v^T(H*t^-m^*^t*^y fcffii^s 

[0 0 0 9] MlE«o83fett«MB£ UTf4, ^[HftS^tt ^ftiCttffli^S, 

^fc^Sr^H^Sitas-e*, »lcR£tt4v\ *>ft*i^ [0 0 13] BfflE<0# y 2g£ tt{l, JbfELfcS* 

^^ittiwy^f^ijis, ^y^^u^r ttwaBft^feff e>n« 0 — *\ ffisaogyturtt, 

/i^/i^^«5t£*-f-5*Ky tU7^ >-(DiLQ%j-U7 ^ ^1&XteMl&X~^^ ^ ? fa^7 * ? ^ v ffa&^-fz 

t^^WAB, t/up- m&mm^T^ ksrwjb* >f s a^^^y^ffi^^^^^^tBSrai-siRftsKy^ 

iig-^TK y ^-vvuoi^/u/r h >^«t/ig, *y7x^i/ KiRH&aufcSL HR^^i-^sarsift^sc-eSBiiB 

= y T^^WJIB^tr^^^^— y^W/IB, ry N [o o l 4] 8B«H4 J ^i»^tt*^ffixa«3fe«a7-<yW' 

*»ffi^#y*^r^y^^^»»JB, *>y ^Sr»*^:J:9tt, ^^ifi^som, It* 

^tufi/^Mm. ^^^i/y K4£l fcS^{47x 8 o°CJ^_h, »fc i 2 0 o CJ^_hco;Ky-v— ^mt£ 

/^^^ 5 ^ y /^^>^ ?u M^ey ft^bifas^ y -*—tmtL l< /a 1^5 3 Q 

^>r^ yyu»^3«*^^^>y ^stp^fRB!^ -t<^ae*^y i u-ctt*«s!-^fR!i«a!*^>its:ftt> 

Mft<^ L*^H»ffcS!<E>2K y -e— ft if tfs&W 8, tftS, ^it^li ^T*^ . ^coiii^oi ^T#l:R£fl4 

[0 0 10] ffioT83tett«HIBtt, ^Mff:i:5E fiI»*o»-ttl:«Ji5l8/h««^i^tt^fi<) 

lRl«B0rSr££K:< ^tOTfcotti^l Wlfrtttf* 40 ^c^i, 7>r yu^^^^tt^E^^ao^S<4ftif^ 

y^) , 4wt^t>t*ott)«t^ (^*t4^y-^ u<^^9 ^^ 9 H p^y -v— a^^sjy 

-) o Wft*«^<OSWtt^ffix*»llB*s#*L<ffi^ ± % ttioai, 1$l:i 5-5 0 0 0(OtOTfcS o 

*^S8»tt0^i9»*L<ffi^5SS»llBtt, [00 15] WtMztf V ^^fflPT^)im7 ^ ;U*> 

1 0 c CJ^±, St*l 1 5 C C^±, #C1 2 0 c CJ^±cot> /J«^«t5/^^)fc B 0 ^ y -7^(7) 1 2 1W 

£>T-fc£o ftfcfltrlE^ADfifcfc^aStt, j is k _k&-i^u r^ H e s ^y ^—Sr«/j^««(^*tJi-t?^fS[*^r 

7 2 0 7C2PD, 18. 5 kgf/cm 2 CDfttf Sr&HRi t § 7 ^ /U^ IT®S^MT«[6)M «JB 

?^*^^^ 1 OmmCO^jtCAn^ft^t 2°C/5>Tfe^ *^*«tB»-ra««Sr«*i-**ffift if^Tff 5 C 4: 

flt#Sr#aS^, K»fi-<0fcfc*4tfS 0 . 3 2iiunfc:igL. t?#4 0 ^r^tt^, BBl^^Sti X % ±E UfcBW^MA 

fci:#<oe*8SEtf^a«JwT«tt$tiSo 50 nl, A n 2<7^J»14ft if^^C J: 9 tt, ^f7-xte»aft^ 
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[0 0 16] — : t°uy N ^l/y^yfl/y, ^^ri/UV-^^-^^l/ 

X Y — Z u ^ h^rv^^uv^ h^'>y^ U'^ftif-Cib 

10 [0019]—*, Ztt»SEfp]ttSrf*^--r'5^ yy> 
[0 0 17] mflE— jR*«c*3^TXtt, iRS^y-^ — eo IT**!?, TlBflMfr^tt* iftfSfctf tn§ 0 ft-&»«c*5 

£ ltii, y m^y y - h 1 ea±*5^yg|ixttJtt*^Tiiift$nfc^DTy^yu 

T ^ y hS, *°!I7^ yyi-T^ KS^ 8 ]i7^ y d fcOTifeoTi^c 

= h y /MB* #y***yp~hy /u^^tk y r * k * [0020] 



[ 0 0 2 1 ] itfffEI^^T, ^-tSYt^y^yS 
Z tt:t— -7vHg-g\ f/^^-O-HrtT^lTP 

^ 1 fiXIl 2 fi<0**^^ n yytlftitLT^T t> X 

[0022] ^-^^^^iarfiitt^ttfisKy^— Srffli^fc 

m&&&5 0°CJ^±, tt6 0 c C)^l, #C70m 50 



[0 0 2 3] ±|S bfc«/h««S:»**#-ra 7 j /u 

«*T*JR|!Bb*n**DfRtea^*^|»*<7? 
[ 0 0 2 4 ] ft*M©i9«^tti:«ii5WM7 
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&fommm<oi&i&&&te£iz£vm'bmw<o*%£^ft u An2&\ jei»«*^**si8*tis^*ii*iRiic*5i^ 

*t£ftifSr#J»'t--Br fcriST?#5 0 %**Ktt'JMWW<£> TO. 0 3*1 (Anl) -^^An l^"fp](-iE^*t" 

'hffiSMfcKtt»^K<0ffi^ 5Ml^^T0. 0 3 — 0. 5 (An2) 4: Lfcfc<£> 

— 3 mm, St* 5 jum— 1 mm, 1 0 — 5 0 0 » mt £ *L 5 e E^iB3t^»aS*tt^^«t 9 A n 2*r6]i^*5 

5„ 4l37^/^^l:|SIUIl, Witf»»ffl^fl *tS»*bl^JB*f*^An2fi, 0. 0 3 5-0. 4 

BSttftL *^l»!»iRa^feWWSiai, jKK^ J t»ff£! 10 5, St*0. 0 4 0-0. 4 0^i:o. 0 5-0. 3 

#5* [0 0 3 0] */h««<D*#StCOlf^-Ctt»«rR3ttt/j! 

[0 0 2 6 ] ElRjteSW:, ±f£L/c£D< #J;tte: 1«K>2 < . 0 . 0 5 — 3 0 0 n mSflW*— 5 e tfea^ft 

«k 31^2tt^Ztt^(;J:5^#^S*^iEEM^, L^#<0tt#*#«r&*WKJ» LTffl*tSb* 

# 9 ^ fe^aft X fitt*te»iftftK -h<£>a*T-S4&:x S: ft ± $ * 5 j£ ct 9 W: A n 2jjfa *3 # -5 

*»fcS»UTftftbErft*H*^***^««WP^ $£*I»jtetf>R«£A_h, St*0. 5-5 0 M nu tin 

a»ElPlS"fr***, »*tt2Ky^— offi^ftElRj^* -2 5/ini:t5ii:^iftU\ iiW K 

<5v^"CjftaSriaEfRi$-fr5^r**if<o % EftK:J;!9ffi y >f >^tiT«M7 ^ /ua * icfinfiE-r* tf*. 

^SrftJSPL 5 ^ig^^^^co 1 *I;Xte2«WJbSr/Bl* Anl*fn]^60fiS^oi^TttiRr^Pfi^tt/«?t^ 0 

TtT9r^^T#5 0 aot»5>hfc«*M7>f/UA 20 [0 0 3 1 ] * fc*/h««^*«^**JCOt fcflttr 

fcoT4>«fcv\, ft*5tt#7-f/u^ti-S»&Jctt, flfett T*fe5c »*»a<o«iftll^j{SJ:9fi5 0%KT, St* 4 

[0 0 2 7] *^«/h««*siB[fisKy^— J: 9 ^IXWl^f C^SM tt v ^ r i: ^ff * t 

mMttfV ^j^^^y ^tB^^BWir-rsSSSftSrM [0 0 3 2] 3fe^)*]^a*-^«Btt«?^>jSJ: 

TfcEfiSlirTftJftU ErPl*lBSrB^t-t-S*S:*if «R*t*tfS2 0%£AT* St* 1 0%KT, #{^5%J^T 

l:tfcff5wi^5 c »/h««<Z>Elfttt*tt, ^T/£ 30 "C\ *^An2*|^^fc^Sli:jtt«*<^^j»aig^s 

^(^7 K^^^ttlfttCfcSCtdS^WttiO^^y^ 70%J^±, fit* 8 0%K_h, fti:9 0%K±t*9, 

l«Jh*£^&± 9trfB05ElB]«»J* t LT itj|»«3fe^»aSrS^^< v^An l*iPi(r*5*t-5B:jt»lH 

«#4i?<Z>, fRfi^y^— SrElfil**9SiBa:*:**J* [0 0 3 3] fc:fcffiriBfc*5i *TtS/JMH«^#3tett:£|n] 

[0 0 2 8] SEo-CiB3t»a7-</^A^*3*tSI»/h*« /J-ffl^co#^tt*-f^(^ffitfT*^ 7 yuA^sp^jBJfapi 

5^Erftft^cJ:0»ari:^"e#, #SFK:JfcC0l;t [0 0 3 4] BJtM^-fyuAtt, *<0 2JWEJLh«rS« 

tfK#to3g^c9^<^Elft#a**DiTliJS^S:#* LTfflt^It t>T#S 0 -fc<E>fi*ffcfc: J: 9 iS£±f*DJ£/. 

35 s **tt<0«3t:»a7>f/UAtt, 0 f iJx.^7^/U^ff^ffl flctt. An l*rp]XttA n2*l6]^OffiS*E«Aft-C^ 

a»3*3tett»/iBo^7^<^a««T^ffl*««Tje# 9i±An2^^±T<om^n«»t 



«(6) 



[0 0 3 5] fiSi-5®3ttfcSL^^^Ad, AnlXtt 
An2^SRIDt><7?-C*>oT<> <fcl/*U 
otU^o **3An2*f6]#^*5ttSJiTcoeT^5p 

§ntt^r i:tfs#£b^ 0 -t<^»#^tt, «itf*jx 10 
MtfS^LRWfc/h £ t «f|^ff£ b < , ffl3fe»a:7 -f 

^*^«/h«*«r»js-r« *° y ^— k-c«*h-s r t 

[0 0 3 6] *^K4^«ftSrRJh-t-ajRft4rJ: 

[0 0 3 7] «FlC^^yU*^^yu^^y^/U**<0^ 

r^y/u^^y-^-^, #^;*tei£S«tf5o^«T£* 
z>m&-&\zx&m& tt^^, o^- 
^±cot^ y /i^s-^ffrSr^— ^^y ir-rsr^ y 30 

[0 0 3 8] «*»a7-fyUA^tt»JI<Z)f+RH[ % 0ij 

^m^rmm^mm^^mmx^m$^tx^m 
M**T«*«a7^yu^±tH»f*R-f-a^a;, &s 
B*lffl7-f **5*ft irco»a:**s;-e 

[0039] ^mmm<D^mm<om^\^, »mxmzjs 

i:tSt(^tT#, -jRHttl-5 0 0/im, it* 5 
- 1 0 0 A zmt £*LS 0 «*«^tt, ^II^CTWx: 

[0 04 0] *3BW^J:4#«EL3B3t»«tt, JbfE b 
fci 5KHWHE L*^**JP-C»^S-B:fcE L3B*Sr 50 
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So t*oT«#»a7-<yUAtt, MfS^/f ic^SE b 

[0 04 1 ] J:otBfflj©iD<lfttlSa7>f;uAitt, 
WEL*t20tti2 2 Sr3t«Pi-S«ffiS«2 1 K« 

S^2 i ltffli/^:Ht*#5 0 it«t>, %ftmm^ 

*p<. m^S«2 1 ^ffi««*ffiin«s— frft-rs*^; 

[0042] mmz^^xmmmmzmm— mt-tzm 
$ns^ t©ti^i:fi3tia7 -f yu^*a«— flc^b-r 

S«B«l«ffiaT?*S. SfcSM— (Mfctctt, _hfEOd 

*tfea^^/u^^s^T-0y^b/c^®^<7>iii:/^# 

*1!S:a7>r^At^JB*f*M^"5rXW^/jNS< ftS£ 5 

Kiwfe-t- s r £ a* a»a*<D i4 ± in s jft ft if x r> »* 

bv\ ft««3fe»a7>r^^Sr«ffiJKS^t^S»&l2: 

So 

[0 0 4 3] tfflELiT-iro^tli, «f^H^ttft< 
E Lfffl/1^/^l)ti2 3 4rIdHLTftSiS^:fttco 

Srfflt^rt^-et, <&%\m<D\,^-r*ii>m\<^o s c t£o 

S^T /K^*D#«^«liai«Srt«*t3t «9 (C. Adachi, S. T 
okito, T. Tsutsui, S. Saito, Jpn. J. Appl. Phy. , Vol. 27, L2 
69(1988)) , Wfe«3fe3S^Sr^^fcRGB<D3fe«3t 
^±0efe>feSrJ»jSELfc9 W¥7-9 0 2 6 0^ 
fg) bT^7-*^S-nIligir Lfct^-CfcoTt «tt\ 

[0 0 4 4] *fc«**S:-*lft»=ElRlteabTffl*Sr 
?#S J: 3i-bfc^c^ (P. Dyreklevetal, Adv. Mater, 8, 146 
(1995), J. H. Wendorff et al, Liquid Crystal, Vol. 21, N 
0.6,903(1996)) , «^»IC*36«*H-«K»fe*, K 
^SrE-& U-C3B*feSr*ft$-B:S «t 9 bfc#«E b 

[0 0 4 5] ±fSb-7tJ: 5lC#3SK^J:S*aiE L5§7fe 
SUM:. *^»ttta:7 -< Sr^LT«3tfirU*t-t-S 

S e ^rco^i-^ LTttffil^tf mmcDin < jgSftJt: 
^|5p°«3, 4, 5^iaxtt2aK±Sriga:ftffi«^E 
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fct^tfcotfci^U »#««SsSr^LT«»bfct> KISS! L-^co^fett^d^tfcSL^ ^ yuA £ <£>E1II»fl»::o^ 

[0 0 4 6] safB^3fe^i&(co^Ttt«F^R*«:* ¥t¥BB«XBitasB8«i: ft* J: 5 «cE«$n« c £<biw 

<, 0y*.tf«*4E J ? 9 ffi*a^tt, JfeJtKK^^^X^— *j£»ffi^U'^X>'- ^optft, i±iM3t^(I*# 

Ti^o ^*fc^«3tST-tt»JRS!^^^R4tS!^-f [0 0 5 1 ] to*. #*E L«#S811<o#«: 

^Ml^>f/, ffi«i«t?ttl/48ftfi^i/2 10 ^JffiL*i^«irm»$ixs*35s*>**&(r, ^co^^^g 

^5So [0 0 5 2] ±Efl)i5i:«iELJ8*8if4, 1 ttco 

[0 0 4 7] ?><C*tcS(r|Bbfcffl3t«^Aff«fc tt *f8p D pSr^^t^fcott)J;PU 2«£U:<Z>3fc 

s^^^ y jfrffc ^^yu<oj^ift*!ia«?o*p# sk y ^ ^e •M.te&w^ 11x112 g ejud$seb £ tit ± i ^ 0 

!^7>ryUA4if^KiRS!fi3t7^yu^35SfcJf bJxSo [0 0 5 3] JifSLfcJ: 5 5jB3tffi3tiSS 

[0 04 8] SfcflftlEHJt^-fyuiH^ffiXttHffi^iB SKA n2*ift(c»jK Ufc(H3t4«4Sr*"t-U*t3fe 

s^un-r^ mitm^mit^ ^i??^. wtit* vs&j* 30 [0054] 

»&^*^*S^T^ffi^^Dfla#tit^^U/ct^ ^*^^*»HB (JSRm T— h» 9 5 0SI5 

[0 0 4 9] — Jj, i\Lmmfc<DMrifc&lh LTte, _hf2co TSt'S £;h,3 #7 8 0 C C, * 

(I5feM7 ^ /UA^M/T If: W/i^*6M#7 /Ui. -e^ y fKt&ikEM 1 0 0 — 2 9 0 ^co^mif^Sitt 

^SH&stfj;^— , Sfc^v MC^Idf^]O^ H B 0 7Ky -e — tttffiS 0*fBSr*«¥$-frT*^-X hfeir J; <9m£ 7 0 p 

^5>*« i><Dtf3bl?htiZ> 0 Sfc*J£tWEtt, 3§t££-¥ A- ^£ U f ix^r 1 8 0°CT'3f tfc 

L tft-«Mt 5 6«) t> © t% !/yXy-h^ CO^^LT, JB*T*^Anl;*s 0. 0 2 9T\ An2^ 

l^L^y X^v— htt, *^tHlt*|6jSr#J»-r*fc«)W 40 0. 2 3 0 <0«3t«SL7 -f /u^Sr#fc 0 **3fltrIE<E>fflfete 

[0 0 5 0] WfB(w*5^-C«**^»ffitag«l4, *r«E K> tfc tO^fc 9 , -tOhV-YV 
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< ^T-co 2 -c Z H 4 -o--^o)- co, -^yx§y~ cN 

CH, 



i^TiS^ 1 0 OnmO I T OiS«l»^6>* S »«Sr»£fi8; 

hCEIUcN, NT - v f 7x^-N, N' - fcT* — ( 3 
-^f/U7x^i/) - [ 1 , 1 * — fcr'^^^yu] —4,4' 
-^T5> (TPD) fc»J*ve!J y-r^SWPX*— 

EBbfchy* ryus~*A (a 
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